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Providing a bypass channel for directing air?ow 
away from a ?rst portion of a disk of the hard 
disk drive and toward a second portion of the 
disk of the hard disk drive, the bypass channel 
comprising an inner bypass channel sidewall 

and an outer bypass channel sidewall. 
502 

Providing a ?rst ?lter portion integral with the 
inner bypass channel sidewall, the ?lter portion 
for ?ltering a ?rst portion of the air?ow directed 
toward a third portion of the disk of the hard 
disk drive wherein a second portion of the 

air?ow is directed toward the second portion 
of the disk drive. 

§M 

FIG. 5 



US 7,599,l48 B2 
1 

APPARATUS AND METHOD FOR INTEGRAL 
FILTER AND BYPASS CHANNEL IN A HARD 

DISK DRIVE 

TECHNICAL FIELD 

The present invention relates to the ?eld of hard disk drives, 
and more particularly to an apparatus and method for guiding 
bypass reentry ?oW through a ?lter integrated With a bypass 
channel sideWall in a hard disk drive. 

BACKGROUND ART 

Hard disk drives are used in almost all computer system 
operations. In fact, most computing systems are not opera 
tional Without some type of hard disk drive to store the most 
basic computing information such as the boot operation, the 
operating system, the applications, and the like. In general, 
the hard disk drive is a device Which may or may not be 
removable, but Without Which the computing system Will 
generally not operate. 

The basic hard disk drive model Was established approxi 
mately 50 years ago and resembles a phonograph. That is, the 
hard drive model includes a storage disk or hard disk that 
spins at a standard rotational speed. An actuator arm or slider 
is utiliZed to reach out over the disk. The arm has a magnetic 
read/Write transducer or head for reading/Writing information 
to or from a location on the disk. The complete assembly, e.g., 
the arm and head, is called a head gimbal assembly (HGA). 

In operation, the hard disk is rotated at a set speed via a 
spindle motor assembly having a central drive hub. Addition 
ally, there are tracks evenly spaced at knoWn intervals across 
the disk. When a request for a read of a speci?c portion or 
track is received, the hard disk aligns the head, via the arm, 
over the speci?c track location and the head reads the infor 
mation from the disk. In the same manner, When a request for 
a Write of a speci?c portion or track is received, the hard disk 
aligns the head, via the arm, over the speci?c track location 
and the head Writes the information to the disk. 

Over the years, the disk and the head have undergone great 
reductions in their siZe. Much of the re?nement has been 
driven by consumer demand for smaller and more portable 
hard drives such as those used in personal digital assistants 
(PDAs), MP3 players, and the like. For example, the original 
hard disk drive had a disk diameter of 24 inches. Modern hard 
disk drives are much smaller and include disk diameters of 
less than 2.5 inches (micro drives are signi?cantly smaller 
than that). Advances in magnetic recording are also primary 
reasons for the reduction in siZe. 
A second re?nement to the hard disk drive is the increased 

ef?ciency and reduced siZe of the spindle motor spinning the 
disk. That is, as technology has reduced motor siZe and poWer 
draW for small motors, the mechanical portion of the hard 
disk drive can be reduced and additional revolutions per 
minute (RPMs) can be achieved. For example, it is not 
uncommon for a hard disk drive to reach speeds of 15,000 
RPMs. This second re?nement provides Weight and siZe 
reductions to the hard disk drive, it also provides a faster read 
and Write rate for the disk thereby providing increased speed 
for accessing data. The increase in data acquisition speed due 
to the increased RPMs of the disk drive and the more ef?cient 
read/Write head portion provide modern computers With hard 
disk speed and storage capabilities that are continually 
increasing. 

HoWever, the higher RPMs of the disk has resulted in 
problems With respect to the interaction of the air With com 
ponents of the hard disk drive. For example, although the hard 
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2 
disk drive is closed off from the outside, it has an amount of 
air Within its packaging. As the disk spins and the RPMs 
increase, the air Within the hard disk drive package Will also 
begin to rotate and Will eventually approach the speed at 
Which the disk is rotating especially near the spindle hub and 
disk surfaces. This is due to the friction betWeen the disk and 
the air. In general, Reynolds numbers are used to represent the 
How characteristics. For example, in one case the Reynolds 
number may be based on the tip speed of the disk. That is, the 
linear velocity at the outer diameter of the disk. 

Only When the Reynolds number is suf?ciently small (e. g., 
an enclosure With reduced air density), the air may stay in 
laminar ?oW With the boundary layer of air remaining smooth 
With respect to the rotating disk. HoWever, any obstructions to 
the How Will result in turbulence. That is, due to the introduc 
tion of obstructions to the air?oW, the air?oW Will become 
turbulent as it passes the obstruction. 

As is Well knoWn from ?uid mechanics, the characteristics 
of turbulent air?oW can include buffeting, harmonic vibra 
tion, and the like. Each of these characteristics Will result in 
problematic motion for the arm and head portion and/or the 
rotating disk. The problematic motion Will result in excessive 
track misregistration. This is even more signi?cant as the 
tolerances are further reduced. 

A second problem also occurs due to the increasingly 
tighter tolerances of the hard disk drive. For example, particle 
matter in the air can be detrimental to the operation of the hard 
disk drive. That is, since the head portion of the hard disk 
drive is located so close to the disk, even the slightest particle 
in the air can cause the head portion to destructively interact 
With the track it is reading from or Writing to. Therefore, a 
?lter is necessary to remove the detrimental particles from the 
air?oW. 
One solution to the air?oW problem has been the replace 

ment of the air Within the hard disk drive package. In some 
cases, the air is replaced With gases such as Helium that 
signi?cantly loWer the Reynolds number of the drive. A sec 
ond solution has been the partial removal of the air Within the 
hard disk drive package. Both solutions require signi?cant 
structural and material changes With respect to the shell of the 
hard disk drive package. Additionally, the costs associated 
With the structural and material changes and the manufactur 
ing requirements are extremely prohibitive. 

SUMMARY OF THE INVENTION 

An apparatus and method for guiding bypass reentry ?oW 
through ?lter integrated in a bypass channel sidewall in a hard 
disk drive is disclosed. The method provides a bypass channel 
for directing air?oW aWay from a ?rst portion of a disk of the 
hard disk drive and toWard a second portion of the disk of the 
hard disk drive, the bypass channel comprising an inner 
bypass channel sideWall and an outer bypass channel side 
Wall. The method further provides a ?rst ?lter portion integral 
With the inner bypass channel sideWall, the ?lter portion for 
?ltering a ?rst portion of the air?oW directed toWard a third 
portion of the disk of the hard disk drive Wherein a second 
portion of said air?oW is directed toWard the secondportion of 
said disk drive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings, Which are incorporated in 
and form a part of this speci?cation, illustrate embodiments 
of the present invention and, together With the description, 
serve to explain the principles of the invention. Unless spe 
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ci?cally noted, the drawings referred to in this description 
should be understood as not being draWn to scale. 

FIG. 1 shoWs an exemplary information storage system in 
accordance With an embodiment of the present invention. 

FIG. 2 shoWs an exemplary information storage system 
comprising an integrated ?lter and bypass channel With the 
?lter located close to the entrance of the bypass channel in 
accordance With an embodiment of the present invention. 

FIG. 3 shoWs an exemplary information storage system 
comprising an integrated ?lter and bypass channel With the 
?lter further doWnstream in accordance With an embodiment 
of the present invention. 

FIG. 4 shoWs an exemplary information storage system 
comprising an integrated ?lter and bypass channel and com 
prising an in-line ?lter in accordance With an embodiment of 
the present invention. 

FIG. 5 is a ?owchart of an exemplary method for guiding 
bypass reentry ?oW through a ?lter integrated into a bypass 
channel Wall in a hard disk drive in accordance With an 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Reference Will noW be made in detail to embodiments of 
the present invention, examples of Which are illustrated in the 
accompanying draWings. While the present invention Will be 
described in conjunction With the folloWing embodiments, it 
Will be understood that they are not intended to limit the 
present invention to these embodiments alone. On the con 
trary, the present invention is intended to cover alternatives, 
modi?cations, and equivalents Which may be included Within 
the spirit and scope of the present invention as de?ned by the 
appended claims. Furthermore, in the folloWing detailed 
description of the present invention, numerous speci?c 
details are set forth in order to provide a thorough understand 
ing of the present invention. HoWever, embodiments of the 
present invention may be practiced Without these speci?c 
details. In other instances, Well-knoWn methods, procedures, 
components, and circuits have not been described in detail so 
as not to unnecessarily obscure aspects of the present inven 
tion. 

Embodiments of the present invention include an apparatus 
and method for guiding bypass reentry ?oW through ?lter 
integrated in a bypass channel sideWall in a hard disk drive. 
The present invention includes many advantages, including 
improved air?oW characteristics in a disk drive. In addition, 
embodiments of the present invention provide improved par 
ticle ?ltration inside a disk drive. Another advantage of the 
present invention is that it does not introduce disruptions in 
the disk shroud Which could potentially negatively affect 
air?oW characteristics inside the disk drive. The present 
invention provides a ?lter integral With the bypass channel 
sideWall in a disk drive. 

With reference noW to FIG. 1, a schematic draWing of one 
embodiment of an information storage system 100 compris 
ing a magnetic hard disk ?le or drive 111 for a computer 
system is shoWn. Drive 111 has an outer housing or base 113 
containing a disk pack having at least one media or magnetic 
disk 115. The disk or disks 115 are rotated (see arroWs 141) by 
a spindle motor assembly having a central drive hub 117. An 
actuator 121 comprises a plurality of parallel actuator arms 
125 (one shoWn) in the form of a comb that is movably or 
pivotally mounted to base 113 about a pivot assembly 123. A 
controller 119 is also mounted to base 113 for selectively 
moving the comb of arms 125 relative to disk 115. 
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4 
In the embodiment shoWn, each arm 125 has extending 

from it at least one cantilevered load beam and suspension 
127. A magnetic read/Write transducer or head is mounted on 
a slider 129 and secured to a ?exure that is ?exibly mounted 
to each suspension 127. The read/Write heads magnetically 
read data from and/ or magnetically Write data to disk 115. The 
level of integration called the head gimbal assembly (HGA) is 
head and the slider 129, Which are mounted on suspension 
127. The slider 129 is usually bonded to the end of suspension 
127. The head is typically pico siZe (approximately 1160>< 
1000><3 00 microns) and formed from ceramic or intermetallic 
materials. The head also may be of “femto” siZe (approxi 
mately 850><700><230 microns) and is pre-loaded against the 
surface of disk 115 (in the range tWo to ten grams) by sus 
pension 127. 

Suspensions 127 have a spring-like quality, Which biases or 
urges the air-bearing surface of the slider 129 against the disk 
115 to cause the slider 129 to ?y at a precise distance from the 
disk. A voice coil 133 free to move Within a conventional 
voice coil motor magnet assembly 134 (top pole not shoWn) is 
also mounted to arms 125 opposite the head gimbal assem 
blies. Movement of the actuator 121 (indicated by arroW 135) 
by controller 119 moves the head gimbal assemblies along 
radial arcs across tracks on the disk 115 until the heads settle 
on their respective target tracks. The head gimbal assemblies 
operate in a conventional manner and alWays move in unison 
With one another, unless drive 111 uses multiple independent 
actuators (not shoWn) Wherein the arms can move indepen 
dently of one another. 

Referring still to FIG. 1, the disk pack and disks 115 (one 
shoWn) de?ne an axis 140 of rotation 141 and radial direc 
tions 142, 143, relative to the axis 140. The drive 111 also has 
a bypass channel 150 formed in the housing 113 for directing 
the air?oW 1 60 generated by rotation of the disks 1 15 from the 
upstream side of the disk pack or disks (e.g., proximate to 
radial direction 142 in FIG. 1) 115 to the doWnstream side of 
the disk pack or disks 115 (e. g., proximate to radial direction 
143 in FIG. 1). 

In the embodiment shoWn, the bypass channel 150 is 
located betWeen an outer perimeter 116 (FIG. 1) of the hous 
ing 113 and the actuator 121, such that the bypass channel 150 
completely circumscribes the actuator 121. Bypass channel 
150 further comprises a ?rst opening 151 proximate to 
upstream side Wherein air is conveyed aWay from the disks 
115 and a second opening 152 proximate to doWnstream side 
Wherein air?oW 160 is directed toWard the disks 115. 
As shoWn in FIG. 1, one embodiment of the drive 111 

bypass channel 150 constructed in accordance With the 
present invention also comprises a diffuser 153. In the 
embodiment shoWn, the diffuser 153 is located in the bypass 
channel 150 and is positioned adjacent to the upstream side of 
the disk pack or disks 115. The diffuser 153 is also offset 
upstream from the disks 115 in the radial direction 142, such 
that the diffuser 153 reduces air?oW drag from the disks 115 
due to disk Wake in the bypass channel 150. This type of 
aerodynamic drag is commonly called base drag. In embodi 
ments of the present invention, bypass channel 150 exhibits 
loW ?oW resistance to air?oW 160. 

Alternatively, or operating in conjunction With the diffuser 
153, another embodiment of the drive 111 may include a 
contraction 154 (e.g., a Venturi). The contraction 154 is also 
located in the bypass channel 150, but is adjacent to the 
doWnstream side of the disk pack or disks 115. Like the 
diffuser 153, the contraction 154 is typically offset doWn 
stream from the disks 115, but in a radial direction 143. Each 
of the diffuser 153 and the contraction 154 may be spaced 
apart from the outer edges of the disks 115 in radial directions 
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142, 143 by, for example, approximately 0.5 mm. The con 
traction 154 may be provided for re-accelerating bypass air 
?oW 160 to provide e?icient energy conversion for the air 
?oW from pressure energy to kinetic energy prior to merging 
bypass air?oW 160 With air How 141 around the disks 115. 

The use of bypass channel 150 has several advantages, 
including the ability to reduce aerodynamic buffeting of 
actuator 121 during the servo Writing process and/ or during 
normal operation of disk drive system 111. More speci?cally, 
bypass channel 150 reduces the pressure build-up on the 
upstream side of actuator 121 Which occurs When drive 111 is 
operated. Additionally, directing air?oW 160 around the 
actuator 121 decreases the upstream pressure on the actuator, 
thus reducing force acting on the actuator 121 While reducing 
the energy of the bluff-body Wake of the actuator arm. 

Because embodiments of the present invention reduce 
aerodynamic buffeting of actuator 121 While providing ?ltra 
tion, a more idealiZed (e.g., round) servo track can be Written 
to disk 115. This in turn facilitates reducing the pitch betWeen 
servo tracks on the disk and increasing area density for the 
data storage device. 

In embodiments of the present invention, disk drive system 
111 may be ?lled With a gas (e.g., helium) rather than ambient 
air. This may be advantageous in that helium is a lighter gas 
than ambient air and causes less buffeting of actuator 121 
When disk drive system 111 is in operation. In embodiments 
of the present invention, disk drive 1 11 may be sealed after the 
servo Writing process to keep the helium in the drive. Alter 
natively, the helium may be removed from disk drive 111 and 
ambient air is alloWed to return into the disk drive prior to 
sealing ?rst opening 151 and second opening 152. 

FIG. 2 shoWs an exemplary information storage system 
200 comprising an integrated ?lter 260 and bypass channel 
150 With the ?lter 260 located close to the entrance of the 
bypass channel 150 in accordance With an embodiment of the 
present invention. In one embodiment of the invention, the 
drive 111 also comprises a diffuser 153. In the embodiment 
shoWn, the diffuser 153 is located in the bypass channel 150 
and is positioned adjacent to the doWnstream side of the disk 
pack or disks 115. The diffuser 153 is also offset doWnstream 
from the disks 115 in the radial direction, such that the dif 
fuser 153 reduces air?oW drag from the disks 115 due to disk 
Wake in the bypass channel 150. This type of aerodynamic 
drag is commonly called base drag. 

Alternatively, or operating in conjunction With the diffuser 
153, another embodiment of the drive 111 may include a 
contraction portion 199 (e.g., a Venturi). The contraction 
portion is also located in the bypass channel 150, but is 
adjacent to the upstream side of the disk pack or disks 115. 
Like the diffuser 153, the contraction can be offset upstream 
from the disks 115, but in a radial direction. The contraction 
199 is provided for re-accelerating a sloW bypass air ?oW 
from the contraction to the disks 115 to provide ef?cient 
energy conversion for the air ?oW from pressure energy to 
kinetic energy prior to merging the sloW bypass air ?oW With 
air ?oW around the disks 115. 

High pressure results in the bypass channel 150 When air 
How is directed aWay from the disk 115. Embodiments of the 
present invention take advantage of the difference in pressure 
betWeen the bypass channel (e.g., higher pressure) and the 
disk drive casing 113 (e.g., loWer pressure) to ?lter the air 
?oW. The ?lter 260 is integrated into the bypass channel 115 
and the higher pressure in the bypass channel directs a ?rst 
portion of air?oW through the ?lter 260 and toWards the disk 
115. In most cases, the pressure differential betWeen the 
bypass channel 150 and the disk 115 is greatest closest to the 
entrance of the bypass channel 150. In one embodiment of the 
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6 
invention, the ?lter is located closer to the entrance of the 
bypass channel 150 than the exit of the bypass channel 150 to 
take advantage of the greater pressure differential. In FIG. 2, 
the integral bypass/?lter is located close to the diffuser 153 at 
the entrance of the bypass channel 150. 
One advantage of the present invention is that air?oW is 

effectively directed into the bypass channel 150 Without addi 
tional interruptions of a disk shroud (not shoWn), Which could 
compromise air?oW characteristics. A shroud is a Wall, typi 
cally built in to the base casting 113 that is adjacent to the disk 
115 outer diameter. A shroud gap to disk outer diameter is 
typically minimiZed for good aerodynamic purpose. 

In one embodiment of the invention, the diverter 230 may 
comprise Wings that extend into the disk spacing. In one 
embodiment of the invention, the diverter 230 improves ?l 
tration because it causes a higher ?oW rate in the bypass 
channel 150. It is appreciated that the present invention can 
function Without the existence of diverter Wings. 

Another advantage of the present invention is that feWer 
components are needed to assemble the disk drive 111, since 
the ?lter 260 is integral With the bypass channel Wall 250, and 
since the diverter 230 can be integrated With the diffuser 153. 

In one embodiment, the integrated ?lter 260 and bypass 
150 is manufactured from a single piece. For example, the 
structure may be molded, injected, formed, fabricated and/or 
milled. Additionally, the structure may be metal, plastic and/ 
or composite. It is appreciated that the structure is a single 
piece Which includes both a bypass channel 150 and a ?lter 
portion 260. In one embodiment of the invention, the ?lter 
comprises micro-pores in the bypass channel sideWall 250. 
For example, holes could be drilled in any number of Ways 
through the bypass channel Wall 250 to create the ?lter 260. In 
another embodiment of the invention, the ?lter 260 is made of 
a different material than the bypass channel sideWall 250 
material. 

FIG. 3 shoWs an exemplary information storage system 
300 comprising an integrated ?lter 260 and bypass channel 
150 With the ?lter 260 further doWnstream in accordance With 
an embodiment of the present invention. In some cases, the 
location of the ?lter 260 must be doWnstream from the loca 
tion illustrated in FIG. 2 (e.g., close to the diffuser 153) 
because ?le components of the disk drive 111 (e.g., actuator 
pivot 123) are in the Way, obstructing air?oW. In this situation, 
the ?lter 360 is located further doWnstream as shoWn in FIG. 
3. In one embodiment of the invention, the ?lter area is 
adjusted according to the location of the ?lter 260. 

FIG. 4 shoWs an exemplary information storage system 
111 comprising an integrated ?lter 260 and bypass channel 
150 and comprising an in-line ?lter 460 in accordance With an 
embodiment of the present invention. In one embodiment of 
the invention, an in-line ?lter 460 is located doWnstream from 
the integrated ?lter 260 and bypass channel 150. In one 
embodiment of the invention, the integrated ?lter 260 is a 
particulate ?lter and the in-line ?lter 460 is a chemical ?lter. 

FIG. 5 is a ?owchart of an exemplary method 500 for 
guiding bypass reentry ?oW through a ?lter integrated into a 
bypass channel Wall in a hard disk drive in accordance With an 
embodiment of the present invention. 
At step 502, method 500 includes providing a bypass chan 

nel for directing air?oW aWay from a ?rst portion of a disk of 
the hard disk drive and toWard a second portion of the disk of 
the hard disk drive, the bypass channel comprising an inner 
bypass channel sideWall and an outer bypass channel side 
Wall. 

At step 504, method 500 includes providing a ?rst ?lter 
portion integral With the inner bypass channel sideWall, the 
?lter portion for ?ltering a ?rst portion of the air?oW directed 
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toward a third portion of the disk of the hard disk drive 
Wherein a second portion of the air?ow is directed toWard the 
second portion of the disk drive. In one embodiment of the 
invention, micro-pores in the inner bypass channel sideWall 
constitute the ?rst ?lter portion. In one embodiment of the 
invention, the ?rst ?lter portion is a particulate ?lter. In 
another embodiment of the invention, the ?rst ?lter portion is 
a different material from the material of the bypass channel 
sideWalls. 

In one embodiment of the invention, the second portion of 
the air?oW passing through the bypass channel does not pass 
through the ?rst ?lter portion integral With the inner bypass 
channel sideWall because the air?oW continues through the 
length of the bypass channel and exits said bypass channel. 

In one embodiment of the invention, the ?rst ?lter portion 
(e. g., the integrated bypass channel Wall and ?lter) are located 
closer to the entrance of the bypass channel than the exit of 
said bypass channel to take advantage of the greater pressure 
differential near the entrance of the bypass channel. 

In some cases, a second ?lter portion in-line With the 
bypass channel and after the ?rst ?lter portion is used to ?lter 
chemicals in the air?oW. In this embodiment, the ?rst ?lter 
portion is a particulate ?lter. 

The preferred embodiment of the present invention, a 
bypass channel for a disk drive, is thus described. While the 
present invention has been described in particular embodi 
ments, it should be appreciated that the present invention 
should not be construed as limited by such embodiments, but 
rather construed according to the folloWing claims. 
What is claimed is: 
1. A method for guiding bypass reentry ?oW through a ?lter 

integrated into a bypass channel Wall in a hard disk drive 
comprising: 

providing a bypass channel for directing air?oW aWay from 
a ?rst portion of a disk of the hard disk drive and toWard 
a second portion of the disk of the hard disk drive, said 
bypass channel comprising an inner bypass channel 
sideWall and an outer bypass channel sideWall; 

providing a ?rst ?lter portion integral With said inner 
bypass channel sideWall, said ?lter portion for ?ltering a 
?rst portion of said air?oW directed toWard a third por 
tion of the disk of the hard disk drive Wherein a second 
portion of said air?oW is directed toWard said second 
portion of said disk drive; and 

providing a second ?lter portion in-line With said bypass 
channel, said second ?lter portion provided after said 
?rst ?lter portion With respect to said air?oW Wherein a 
contraction portion is located closer to the second por 
tion of the disk of the hard disk drive than the ?lter 
portion. 

2. The method as recited in claim 1 Wherein said second 
portion of said air?oW passing through said bypass channel 
does not pass through the ?rst ?lter portion integral With said 
inner bypass channel sideWall. 

3. The method as recited in claim 1 Wherein the ?rst portion 
of the air?oW passing through the ?rst ?lter portion exits said 
bypass channel. 

4. The method as recited in claim 1 Wherein said providing 
a ?lter portion further comprises: 

providing said ?lter closer to the entrance of said bypass 
channel than the exit of said bypass channel. 

5. The method as recited in claim 1 Wherein the ?rst portion 
of the air?oW passing through the contraction portion pro 
vides a suction such that the second portion of the air?oW is 
draWn through the ?lter portion. 
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6. A bypass channel for directing air?oW to a disk of a hard 

disk drive comprising: 
an outer bypass channel sideWall; 
an inner bypass channel sideWall, the inner bypass channel 

sideWall closer to said disk With respect to said outer 
sideWall; and 

a ?rst ?lter portion integral With the inner sideWall, said 
?rst ?lter portion for ?ltering a ?rst portion of the air?oW 
to the disk of the hard disk drive Wherein the ?rst portion 
of the air?oW passing through the contraction portion 
provides a suction such that the second portion of the 
air?oW is draWn through the ?lter portion. 

7. The bypass channel of claim 6 Wherein a second portion 
of the air?oW passing through the bypass channel does not 
pass through the ?rst ?lter portion. 

8. The bypass channel of claim 6 Wherein the ?rst portion 
of the air?oW passing through the ?rst ?lter portion does not 
pass through the bypass channel after the ?rst ?lter portion. 

9. The bypass channel of claim 6 Wherein the bypass chan 
nel further comprises: 

a second ?lter portion inline With said bypass channel and 
after said ?rst ?lter portion With respect to said air?oW. 

10. The bypass channel of claim 6 Wherein said second 
?lter portion ?lters chemicals from said air?oW. 

11. The bypass channel of claim 6 Wherein the air?oW 
comprises an inert gas. 

12. A hard disk drive comprising: 
a housing; 
a disk pack mounted to the housing and having a plurality 

of disks that are rotatable relative to the housing, the disk 
pack de?ning an axis of rotation and a radial direction 
relative to the axis, and the disk pack having a doWn 
stream side Wherein air ?oWs aWay from the disks, and 
an upstream side Wherein air ?oWs toWard the disk; 

an actuator mounted to the housing and being movable 
relative to the disk pack, the actuator having a plurality 
of heads for reading data from and Writing data to the 
disks; and 

a bypass channel formed in the housing for directing the air 
?oWs generated by rotation of the disks from the doWn 
stream side of the disk pack to the upstream side of the 
disk pack, said bypass channel comprising a ?rst ?lter 
portion integral With a sideWall of said bypass channel, 
said ?lter portion for ?ltering a ?rst portion of the air 
How to the upstream side of the disk pack, 

Wherein the ?rst ?lter portion further comprises micro 
pores distributed over a portion of the bypass channel 
sideWall. 

13. The hard disk drive of claim 12 Wherein a second 
portion of the air?oW passing through the bypass channel 
does not pass through the ?rst ?lter portion. 

14. The hard disk drive of claim 12 Wherein the ?rst portion 
of the air?oW passing through the ?rst ?lter portion does not 
pass through a contraction portion of the bypass channel. 

15. The hard disk drive of claim 12 Wherein the ?rst ?lter 
portion is located closer to the entrance of the bypass channel; 
than the exit of the bypass channel. 

16. The hard disk drive of claim 12 Wherein a contraction 
portion is located closer to the disk of the hard disk drive than 
the ?rst ?lter portion. 

17. The hard disk drive of claim 12 further comprising a 
second ?lter portion located inline With said bypass channel 
Wherein the second ?lter portion is located after the ?rst ?lter 
portion With respect to the air ?oW. 

* * * * * 


